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The lunar rills are clefts or furrows, found everywhere on
the moon but much less frequently on the lzrge derk plains, called

the maria. A 1little more than & thouzand hav
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but there are probadly several Tious

visibility. However, the scarciiy of ville in.the Renger VII
phctcgraphs&was surprising. The grest mejority are linear, infreguently

are arcuate and a few are sinuous. Often they ;ollow an uninterrupted

course, without regard to cbstacles such as craters, mountainc, ridges

or plains, through which they pess inliscriminately. They very in

(=

engih from tens to hundreds of kilozeters, in width from a few hundreds

L

of meters to 25 kilometers, and in depth from sbout 35 to thousands of

metersfvery r¢re\q3.

Discovery and Designation

The Germen astronozmer J. k. Schriter 1s credited with the discovery
of the rills in 1787, and the first one he detected now bears his nare,
viz. Schréter's Velley. He found the first eleven with & modest telescope
ew inches aperture, betwsen 1757 and 1801. Ee called the

rillen. Desigrnavion, with few exceptions, is assigned to & neardy

7

prozinent feature, usually & craier, €. g. Ariadaeus Cleft wrdch starts

near the crater Ariadaeus.




Classification

The lunar rills mey be classified into at least four groups, with
possible genetic differences. Cne ceiegory comprises the largest otues
that really have more the forms and dimensions of valleys. Nearl
all are found in the uplands regions of the moon. Three of the finest
examples of this group are {1) the 120 km Zcng Alpirne Valley, which cuts
through the lunar Alps mountain renge that forms part of the border of
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the largest mare, Mare Imbrium 5=z of Srovers). It tapers froz

10 km down to 1.5 km in wilth =
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rexarizaoly flat floor, which in Turn is pitted and
rills on it. (See Plate I, Figure zZJ. (Z) The Rneita Valley, in the
soutkern highlands, is about 175 km long, has a maximum width of 25
km and a depth of scme thousands of meters. It has several craters on
it that have evidently subsided with the valley. (3) The Ariadzeus

Cleft {(Figure b) is =a wegrnificent exexmple almost centrally located on the

[ 1

visible hemisphere of the moon. It is approximstely 225 km long, has
2 meximum width of 5 kx and is about one km deep. Its floor Is sometimes
flat, scmetimes convex and sometimes actually has a central ridge,
a feature displayed by many of ike valleys. (Fielder, 1661).
A singulaxr charecteristic of the valleys is thelir linearity, where

their radii of curvature are practically that of the radius ¢f the moon,

1.e. about 1CO0 ¥m or so. Those that depart from linearity are arcuate

of the order of & kilcumeter or so. Ii is classified in another category.

The edges or banks of the velleys are often scalloped or serraied alo

&

their lengths. (See Figure g). .




The second class, the rnormal rill, Is composed of the vast
mejority of all lumar rills. Charscheristlioslly they are linear,
occasionally arcuate, narrow, and Derhaps relatively deeper then ~tner
types, dut still shallow compared to width. Their sides are of em
height, as if rent apart, with fairly straizht edges. These roruel rills

often exhibit parallelism, en echelon arranzement and irterseciicn,

Lem on the surrcunding us

Ocecasionally a rill may end as & ridge, as in the Burg rill, in FTigure i.

-

The third class of rills is the rare sirnuous rill, first czlled to

R

attention by W. H. Pickering (190 e thought that they differed
from the normal rills because of several common charecteristics. These

-\ - .= . P . . . e e o
are: (1) They are wider at one engd, vepering usually to invicisillty

in a crzter at the wider, deczer, nizher end
composed of ares of very short raQius, {~1 ¥m}, giving them a w:
or zigzaZz appearance, most cozmonly ailuded to, in the literaturs. as
"locking like a dried river bed." Trey erc found mostly on the dark
Tlat-floored large craters, or on the shallow parts of the maria. Their
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& Tew nurdreds of meters and depihs are arcurd 100 meters, rarely =z

& 2
Tew hundreds of meters. Rigures c and & show two of the largest ones,
Schroter's Valley and the Izdley rill, the latter is located at the

foot of the mzgnificent lurar Apennines mountains that are also pe.rh

of the Mare Imbrium border.




fne Tourth type of lunar
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a Turrow composed almost entirsl:

craters. Often the banks axr

Freguently, perhaps always, they

o 2

they corntinue as a ridge.
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luner surface.

of fracturing, whether due to ext

such as Baléwin (See Cameron, 156k,

impacts of asteroids which produc
tendant radial, ete. fractu

ence of lesteral &
ypothesis, the 4irf
the same phencmena in differernt
conditions.
approximately parallel faults, i.
that the radial
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accordingly, are merely the site:
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erences) favor the hypothesis
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ne examples can be seen in Fijures b
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erral cr internal sources.
for references) postulate _unar
ed the maria (and most of the craters)
res. Supporting evidence is cited in

Isplacenent of the moon's surface.

€. grabens. However, some authorities

Tormed by scc ring from ejecta
cught to be cases where the fractures
wanich blcs
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of imtersecting systems of frachires.

ov ard Spurr, (see Cameron, 1SGL for
that the origin of the maria and
the slow selenological growch of their




of the various classes of rillc can e held for either theory. Iowever,

s room for dispute regarding the sinuous rills. It can e
& &
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argued tkhat the normwal 1i11s exhibit intersection of systems of faults

and they result in the formetion of T's ard X's, whereas the Iorus

—
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+heir origin. The sinudus rilis freguently ere Gex

< opography {see Figure d), in ccontradistinction +to the uninterrupted
courses of the ordinary rills. The other observetion is the intimate

as
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{Occasionally, lava flows ercds crenaels, $00.) Typical of tiese

St. Pierre, Martinique, in 1502. Further support is obtained from

recent lunar observations of gaseous emznavions from Schroter’s Valley
and nearby locations. (Greenzcre end Earr, 1643) . Ash flow thanomena
are treated more fully Dby ALramzki, Perret and Ross and Smith, 3ee

Cameron, 168k for references. These asi flow channels are somavimes
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sinuous because the fluidized dust (or lava), like rivers, follows
paths of least resisiance, such zs topcgrachical depressions and less
resistant materisls. Althougn Iunar con 3itiops of no atmosphere ox
surface water preclude agueocus erosion as the cause of the sinuous rills,
they do not rule out ash flows. On the contrary, lunar conditions
actually are more favorable for the provagetion of ash flows, than are
terrestrial conditions. (0O'Keefe and Cameron, 1962). Channel erosion
results, mostly from abrasion, when the gas content of the ash Flow is
lcwered, at which time the huge boulders are 1o longer suspended and
then roll along the ground, scraping and digging the surface.

The recent Ranger VII photographs show thet the lunar surfece is
quite smcoth, down to the limit of resolution of ome Ffoot (30 cm) .

They also indicate recent volcanism. {O'Keefe, 1964). They do not

rule ocut ash flows as significant lunar phenomens.
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~GURE CAPTIONS

Plate I

&) A composite to meke an apparent full moon photograph in relief.

~—~

(Lick, 36"). The locations of figures b to j are outlined in whiie.

The cardinal points at top and right are in the astronautical convention,
but the orientation is that as seen in a telescope. The photographs

are oy permission from the respective observatories parenthesized.

(p) A valley type rill, the Ariadaeus Cleft (left) and a craier-chain

, the Hyginus rill (MacDonald); {e) A sinuous rill or velley,

[y]

typ
Schroter's Valley (Mount Wilscn); (d) A sinuous type, the Hadley
rill (Lick, 120"); (e) A crater-chein example, the Stadius r 1l
(Lick, 36"); (£) Arcuate valleys bordering Mere Humorum, the Hippalus
rills {Lick, 36"); (g) A valley type, the Alpine Valley (Lick, 120");

(k) Normal rills, Triesnecker rills ng «n echelon arranzement,
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near the bottom, and intersection, irn the middle and upper par:s {(Mount
Wilson); (i) Normal rill becoming & ridge(light streak at upver left),
the Burg rill (Mount Wilsom); () Formal rills and velley types showing
parallelism. The large dark, flat-floored crater at right center is

Ptolemsus, 150 km diameter (Mount Wilsonm) .




